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ABSTRACT 

 

In this study, temperature distributions through thicknesses of walls were investigated numerically in 
ANSYS by using Phase Change Material (PCM) instead of conventional thermal insulation materials on 
the building exterior walls. For this purpose, 5 different wall models were determined and analysed for 
winter climatic conditions by considering the climate data of Elazig province. For these determined wall 
models, firstly the temperature distributions through the thickness of the wall were calculated, and then 
the time lag and decrement factors representing the thermal storage capacities were determined. As a 
result, it is seen that temperature fluctuations in the wall was dampened considerably, especially with the 
use of FDM, and temperature values close to each other are obtained and they remain almost constant 
inside the wall. In addition, it was observed that the best wall structure in terms of maximum time lag 
and minimum decrement factor was obtained when the FDM was outside. 
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Gi  

 

eldeki enerjinin daha verim
devam etmektedir [1]. 

Bu nedenle 

tesisinin kurulum maliye
maliyetleri ve edeniyle harcanan gereksiz 
enerji 

  

binada [2]. 

  [3] 

[4] 

Kandasamy vd [5] 

Konuklu [6] tiren malzemeleri 

-
-

r.  Kurt  [7] 

23-26 o

vd [8] 

 
malzeme o

[9] 

k beton duvar 

sitesi ve daha belirgin enerji tasarrufu 

 
[10]  

[11] faz 

 

 

 
 
Matematiksel Metot 

Du
bulunmakta olup duvar 2 cm FDM ve toplam 20 cm 

 

 



DUJE (Dicle University Journal of Engineering) 12:5 (2021) Sayfa 803-810 

 

805 
 

 

   

 

rejimde bir 
 

 

                                                                (1)  

 

Burada  

iletken  p 
 

 

 

                  (2) 

 

 

                       (3) 

 

 Burada Te 
To

o

 

 

                        (4) 

-
.  

 

                                (5) 

 

 

 

 

 onun 

 
bir kriterdir. Faz 

[13]. 

 

                                      (6) 

 

 Burada tTdi(max) 

zaman, tTe(max) 

  

                                      (7)  

 [13]. 



DUJE (Dicle University Journal of Engineering) 12:5 (2021) Sayfa 803-810 

806 
 

[13]. 

 

 
k  

Pro ; 

1) Geometri: B

 
 

2) : 
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3)  G

 

malzemelerinin tablolard  

oC ve 
2

2K olarak 
 

Defined Function (UDF) 
 Bu kod sayesind

 

S
oC 

continuity 
= 1e-03, x-y velocity = 1e-03 ve energy = 1e-06 olarak 
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                   (a)                                (b)                                     (c)                                (d)                                  (e) 
             

 
 

 

w/m2

2

 

 

 

 

      

 
Tablo 1.  

t (saat) 1 2 3 4 5 6 7 8 9 10 11 12 

T  (oC)  -3,10 -3,45 -3,55 -3,56 -3,80 -4 -4,1 -1,63 4,20 7,96 10,27 11,17 

t (saat) 13 14 15 16 17 18 19 20 21 22 23 24 

T  (oC)  10,97 10,06 7,10 2,87 -0,20 -1,2 -1,9 -2,16 -2,15 -2,34 -2,69 -2,81 

 

Tablo 2.  

t (saat) 1 2 3 4 5 6 7 8 9 10 11 12 

T  (oC) -3,10 -3,44 -3,55 -3,569 -3,80 -4,00 -4,10 -3,08 -0,19 1,49 2,88 3,45 

t (saat) 13 14 15 16 17 18 19 20 21 22 23 24 

T  (oC) 3,58 3,59 2,70 1,41 -0,20 -1,20 -1,90 -2,16 -2,15 -2,34 -2,69 -2,81 

 

 

 

-18o

 ve 

 

 
 
 
 
 
Tablo 3. [15] 

  16-18 oC 

 148,5 kJ/ kg 

depolama kapasitesi  981 kJ/kgK 

  901 kJ/kgK 

  0,23 W/mK 

  0,149 W/mK 
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  2110 kg/m3 

 1950 kg/m3  

Tablo 4.  [16] 

  3) cp (J/kgK) k  (W/mK) 

 1800 840 0,62 
 1865 840 0,72 

 105 795 0.036 
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.  
 

          
                                                      b) FDM ortada  

.   
 
 

duva

-2oC ile 10o

 

 
indirmektir.  

 

 

 

 

Tablo 5. 

 

 
 Kuzey 

Faz 
  

Faz 
Kaymas  

 5 0,309 5 0,291 
 6 0,12 6 0,211 
 9 0,043 8 0,064 

 8 0,045 8 0,066 
FDM Ortada 8 0,048 8 0,069 
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